Proteins that comprise the GTPase superfamily have been identified in organisms ranging from Escherichia coli to humans (4) . These proteins are turned on by the binding of GTP and off by the hydrolysis of GTP to GDP, thereby acting as a molecular switch (4) . The binding of GTP causes a conformational change in the protein that allows interaction with a target molecule (4) . GTPases are involved in diverse cellular processes such as signal transduction, protein translocation, and cell cycle regulation (4) . Much attention has focused on the low-molecular-weight GTPase Ras and members of the Ras subfamily of GTPases due to the identification of ras mutations in human cancer (24) .
The era (for E. coli ras) gene was discovered by sequencing downstream of the rnc gene in E. coli (1) . The era gene is a member of the rnc operon, which contains rnc, era, and recO (30) . The rnc gene encodes the protein RNase III, which is an RNA endonuclease that plays a role in the processing of several RNA transcripts in E. coli (10) . Examples of RNA molecules processed by RNase III include rRNA transcripts, in which RNase III provides the initial cleavage in the maturation of precursor 30S rRNA to the functional 23S rRNA and 16S rRNA molecules (5) , and the mRNA of the rnc operon, in which RNase III cleaves the transcribed message at an RNA hairpin located in the leader region of the operon. This cleavage is important for the autoregulation of the genes in the rnc operon (3) . The era gene encodes a GTPase of unknown function. The RecO protein is involved in the RecF recombination pathway (34) . Of the three genes, only the era gene is required for viability in E. coli (30) .
Purified Era protein binds guanine nucleotides specifically and is able to hydrolyze GTP to GDP (8) . The protein also autophosphorylates in a GTP-dependent manner in vitro (29) . Although its function is unknown, this phosphorylated form of Era has been suggested to be the active form of the protein (29) . Era has been found to be associated with an inner membrane fraction in vitro (23) . However, the component of the membrane that Era binds to has not been identified. Previous experiments have suggested that Era may be involved in cell division (12, 13) . In a strain from which Era could be depleted at low temperatures, cells became elongated, suggesting a defect in cell division (13) . However, a similar strain in which Era was depleted from cells at high temperatures did not show a cell division defect (22) . Therefore, the role of Era in cell division is still unclear.
This report describes the characterization of two mutations, sdgE1 (era-1) and sdgE15 (rnc-15), affecting the era gene that can suppress temperature-sensitive mutations of dnaG (7) . The dnaG gene of E. coli encodes the DNA primase protein, which synthesizes a short primer RNA essential for the initiation of both leading-and lagging-strand DNA synthesis during replication. The dnaG2903 and parB (originally isolated in a screen for chromosome partitioning-defective mutations) conditional-lethal mutations of dnaG do not appear to affect priming or total DNA synthesis and are located 9 bp apart in the 3Ј end of the dnaG gene (14, 32) . Both mutations cause cells to filament with nucleoids located at the center of the cell, indicative of a defect in chromosome partitioning. We found that both the reduction of GTPase activity and reduced expression of era are able to suppress dnaG2903 and parB. Characterization of the suppressor mutation era-1 showed that this mutation affects the GTPase activity of Era, that era-1 is not an activating mutation, and that era-1 may result in a defect in cell division and/or cell cycle function.
MATERIALS AND METHODS
Strains and genetic techniques. The strains used in this study are listed in Table 1 . P1 transductions using P1vir were performed as described previously (25) . Electroporations were done with a Gene Pulser II apparatus (Bio-Rad) as specified by the manufacturer. Cells were grown in LB broth (10 g of tryptone, 5 g of yeast extract, 10 g of NaCl). Bacto Agar (15 g) was added to LB broth to make LB plates. The antibiotics Timentin (50 g/ml), kanamycin (30 g/ml), and tetracycline (15 g/ml unless otherwise indicated) were added when necessary. Restriction enzymes were purchased from New England Biolabs and Boehringer Mannheim. Taq polymerase was purchased from Cetus.
DNA sequencing. Direct DNA sequencing of PCR products was performed as described previously (27) . Primers used in sequencing the rnc gene were rnc1 (TTGGCGGCATCCATTAATAGCC), rnc2 (GGCACTACGATGAGTTAAT GCC), rnc3 (AACCCCATCGTAATTAATCGGC), rnc4 (TTGAGGATTAAT TTCTCGACGG), rnc5 (CGTCGTGAGTCAATTCTCGCCG), rnc6 (CACTC AGGCCGACTGACCTGGC), rnc7 (GGTCGTCCATCTGCCGCTGCCG), and rnc8 (CGAGTTGTCTGCGCCTTGCGGG). Primers used in sequencing the era gene were era1 (GGTGGTTGGCACAGGTTCAAGCCG), era2 (ACA TCGCCAATAGAGCTGCTCGCC), era3 (CGATCTACGTCGATACACCGG GCC), era4 (TAGATGCTTACGCACGATTGCCGC), era5 (GATGAACTTC CTCGATATCGTGCC), era6 (ATGTCTTTACGCGCTTCAATCCCG), era7 (TGATTCTCGTTGAGCGTGAAGGGC), and era8 (TTGGCAACCAGACG-CACGCGCCCC).
Tests for rnc and recO phenotypes. The rnc phenotype of strains was tested by plating on E. coli as described previously (30) . forms turbid plaques on wild-type strains but forms clear plaques on rnc mutants (2) . Cells with mutations in recO are more sensitive to UV than wild-type cells (20) . To test for a RecO Ϫ phenotype, wild-type and mutant cells were streaked on an LB plate and irradiated with UV at various doses (25) . Plates were wrapped in foil and grown at 37°C for 24 h, at which time they were checked for growth.
Plasmids. Plasmids pDLC142, pACS3, pACS3/BstXI, and pACS21 (all are pBR322 derivatives) contain various combinations of the rnc, era, and recO genes (30, 31) . Plasmid pCE31 contains the era gene under the control of the p L promoter of (8) . Plasmid pCE74 was constructed by subcloning the era-74 mutation (P17R) from pBP74 on a ClaI-BamHI fragment into pCE31. (The nucleotide change in pBP74 differs from that in era-1, but both mutations cause the P17R substitution.) Plasmid pACS74 was constructed by cloning the same ClaI-BamHI fragment from pBP74 into pACS3. Plasmid constructs were sequenced to insure the presence of the mutation.
Purification of Era. Wild-type and mutant Era-1 protein were purified essentially as previously described (8) , with two exceptions. First, Era precipitated in the 20 to 30% ammonium sulfate fraction instead of the previously reported 13 to 20% fraction. Second, the Era protein was chromatographed by using a Hi-Trap Q Sepharose column (Pharmacia) and eluted between 100 and 350 mM NaCl rather than being run on a 0 to 0.4 M NaCl gradient as previously reported (8) .
GTPase and guanine nucleotide binding assays. GTPase assays were performed essentially as described previously (8) . The reaction mixture (80 l) contained 1.5 g (40 pmol) of Era protein, 50 mM Tris-HCl (pH 8.0), 5 mM MgCl 2 , 1 mM dithiothreitol, 0.1 M NaCl, 0.5 mg of bovine serum albumin per ml, 10 M GTP, 1 mM ATP, and 0.1 Ci of [␣-32 P]GTP. Reaction mixtures were incubated at 37°C for 60 min. Then 4 l of the reaction mixture was spotted on a polyethyleneimine-cellulose filter, and thin-layer chromatography was performed in 0.5 M KH 2 PO 4 -1 M NaCl at room temperature. Quantitation of GTP and GDP in GTPase assays was performed by exposing the thin-layer chromatogram to a PhosphorImager (Molecular Dynamics) and quantitating the amount of GTP and GDP, using ImageQuant software. Equilibrium dialysis was performed on purified wild-type Era and mutant Era-1 protein as described previously (8) .
Fluo-phase microscopy. The protocol for the preparation of cells for microscopy is a modification of previously published methods (14, 15) . One milliliter of cells was centrifuged at 7,000 rpm to pellet the cells. The pellet was then washed with 1 ml of 0.84% NaCl and centrifuged again. The resulting pellet was resuspended in 100 l of 0.84% NaCl; 10 l of the cells was then spread on a slide and allowed to dry, and a few drops of methanol was added to fix the cells to the slide. After 5 min, the slides were dipped in tap water five times and then dried at room temperature; 10 l of 4Ј,6-diamidino-2-phenylindole (DAPI; 5 g/ml) was added just prior to addition of the coverslip. Cells were visualized at a magnification of ϫ2,000 with combination fluorescence-phase-contrast (fluo-phase) illumination, using a Zeiss Axioskop. Excitation of the DAPI dye was achieved by using a filter unit that allowed transmission of emitted light of wavelengths less than 400 nm. Photographs were taken using Ektachrome 400 color slide film (Kodak).
RESULTS
Identification of era as the gene responsible for suppression in the sdgE class of suppressors. A total of 35 cold-sensitive suppressors (defective for growth at 25°C) of the DNA primase temperature-sensitive mutations dnaG2903 and parB were isolated and characterized (7) . Two strains with suppressors of dnaG2903, SDG1 and SDG15, were shown by genetic mapping to be located near the marker nadB3184::Tn10kan (58.2 min on the E. coli chromosome) and were designated sdgE (suppressor of dnaG class E). A shotgun library of the E. coli chromosome (kindly provided by Genshi Zhao) was electroporated into SDG1 (sdgE1) in an effort to identify plasmids that could reverse the suppression by the sdgE1 mutation. Transformants were selected based on their ability to form colonies at 25°C and then tested for growth at 42°C. Four plasmids, pBL301-1, pBL301-2, pBL301-3, and pBL301-4, were able to restore colony formation at 25°C and reverse the suppression of sdgE1. That is, strains harboring these plasmids could no longer grow at 42°C and could form colonies on plates at 25°C. These plasmids, therefore, may contain the gene responsible for suppression in sdgE1. All four plasmids were electroporated into SDG15 (sdgE15), and in each case suppression was reversed, suggesting that the same gene was responsible for suppression in both mutants.
The map locations of pBL301-3 and pBL301-4 were determined by hybridization of the plasmids to the Takara E. coli genome mapping filter. This filter contains 476 overlapping phage clones that cover greater than 99% of the E. coli genome (19) . Both plasmids hybridized to overlapping clones 7G4 (434) and 4A12 (435), which contain DNA from the 58.0-min region of the E. coli chromosome (Fig. 1) . Thus, two independent methods have localized the gene responsible for suppression in SDG1 and SDG15 to the 58.0-min region of the chromosome. Restriction mapping of the pBL301 plasmids demonstrated that the lepB, rnc, era, recO, and pdxJ genes were contained in the chimeric pBL plasmids (Fig. 1) .
To identify which of these five genes was responsible for suppression of dnaG2903, plasmids containing various combinations of genes from the rnc operon (16, 30, 31) were electroporated into strains SDG1 (sdgE1) and SDG15 (sdgE15). Plasmid pDLC142 contains the rnc, era, and recO genes and was able to reverse suppression in both strains (Table 2) . Plasmid pACS3, which contains only rnc and era, was also able to reverse suppression. Plasmid pACS21 contains only the rnc gene and was unable to be transformed into either SDG1 or (16), leaving era as the only functional gene on the plasmid. This plasmid was also able to reverse suppression, clearly demonstrating that era was the gene responsible for suppression in the sdgE class of suppressors. Sequence analysis of the era gene in sdgE1 and sdgE15-bearing strains. The era gene from sdgE1-and sdgE15-bearing strains was sequenced. The sdgE1 mutation is a transversion mutation at nucleotide 50 of era that, by conceptual translation, results in a Pro-to-Arg (P17R) substitution at amino acid 17 ( Fig. 2A) . This nucleotide substitution destroys a BsiYI site within the era gene. Restriction analysis with BsiYI of a PCRamplified product from genomic DNA of an sdgE1-harboring strain confirmed the presence of the mutation. The P17R change occurs in the G1 region of the GTP-binding domain in era, a position of considerable importance in GTPases (Fig.  2B) . The sdgE1 mutation will be referred to herein as era-1.
No mutation was found within the era or rnc gene in an sdgE15-bearing strain; therefore, the promoter and leader regions of the rnc operon were sequenced. PCR amplification of the promoter and leader regions from wild-type DNA with primers rnc1 and rnc2 (see Materials and Methods) should yield a 370-bp DNA fragment. However, a product close to 1.1 kb in size was found when genomic DNA from an sdgE15-bearing strain was used as a template for PCR. Partial DNA sequencing of this PCR-generated fragment and subsequent computer analysis identified a 100% match to the IS1 element of E. coli. IS1 elements are 729 bp in length, accounting for the increased size of the PCR product. The insertion of this element occurred one nucleotide after the stem-loop structure in the leader region of the operon and likely exerts a polar effect on the expression of all three genes ( Fig. 2A) . The sdgE15 mutation will be referred to herein as rnc-15.
Suppression of dnaG2903 and parB by rnc-40. The previously identified rnc-40 mutation, known to have a polar effect on the expression of era, was tested for suppression of dnaG2903 and parB. The rnc-40 allele is a ⌬Tn10 insertion in the leader region of the rnc operon (30) (Fig. 2A) . This insertion blocks transcription from the rnc promoter, and expression of the rnc operon is now driven by the tetracycline-inducible promoter of the tetR gene encoded within the ⌬Tn10 element (31) . Strains containing the rnc-40 mutation are unable to form colonies in the absence of tetracycline below 30°C. This conditional-lethal phenotype can be corrected by plasmids containing the era gene (30) .
The rnc-40 mutation was transduced, using P1vir, into dnaG2903 and parB strains at 30°C by selecting for tetracycline resistance. Presence of the rnc-40 allele was confirmed by absence of colony formation at 25°C on LB plates containing no tetracycline (Fig. 3) . Both dnaG2903 and parB are suppressed at 42°C by the rnc-40 mutation, demonstrating that a second polar mutation affecting era expression can also suppress dnaG(Ts) (Fig. 3) . Suppression occurred in the absence or presence of tetracycline at 42°C. The latter observation confirms the previous finding that expression of era from the tetR promoter does not reach wild-type levels, even in the presence of tetracycline (31) .
Suppression of parB by rnc-15 and era-1. To test if the rnc-15 and era-1 mutations were allele specific, the rnc-15 and era-1 mutations were transduced into RAB10 (parB), creating strains BSP757 and BSP756, respectively. In both cases, the temperature sensitivity of parB was suppressed, demonstrating that suppression is not allele specific. We were also interested in testing if rnc-15 and era-1 could suppress other dnaG alleles that are more severe than dnaG2903 and parB and do not cause a chromosome partitioning-defective phenotype. However, attempts to transduce rnc-15 and era-1 into strains containing either dnaG3 or dnaG308 were unsuccessful, presumably due to the poor growth of these dnaG alleles at the permissive temperature.
Effect of era-1 and rnc-15 on rnc and recO. Bacteriophage normally forms turbid plaques on wild-type E. coli but forms clear plaques on strains that are rnc mutants (2) . Mutations in recO cause E. coli to be sensitive to UV light (20) . The rnc-40 allele has a polar effect on all three genes of the operon (30) . When rnc-15 was used as the indicator strain, phage forms clear plaques, indicating a defect in the rnc gene (Table 3 ). The rnc-15 allele also causes a UV-sensitive phenotype, demonstrating that recO is also defective. The era-1 allele had no effect on either rnc or recO; thus, era-1 is the first reported mutation with a significant effect on era without an effect on the other two genes of the rnc operon. Thus, phenotypes of the Effect of era-1 on growth rate. The era-1 mutation was linked to a ⌬Tn10 marker TD1-17 that is located between the glyA gene and the rnc operon and shows 65% cotransduction with the rnc gene (30) . The era-1 mutation was then transduced with the linked ⌬Tn10 marker into wild-type strain W3110, creating strain BSP750. Growth rates were determined for RABA17 (an era ϩ TD1-17 derivative used as a control) and BSP750 (era-1) at 42, 37, and 25°C (Table 3) . Strain BSP750 grew more slowly than the control strain RABA17 at all temperatures, demonstrating that era-1 is not specifically cold sensitive for growth.
Effect of Era-1 on the GTPase activity of Era. To determine the effect of the era-1 mutation on the GTPase activity of Era, the mutant protein was overexpressed and purified. Plasmid pCE31 is a previously described vector used for overexpressing Era (8) . A ClaI-BamHI fragment containing a mutation at codon 17 (P17R) was cloned into pCE31 to construct plasmid pCE74. The Era proteins from both plasmids were purified essentially as previously described (8) . The abilities of Era and Era-1 proteins to convert [␣- 32 P]GTP to [␣- 32 P]GDP were compared. In three independent experiments, Era-1 was shown to have four-to fivefold less GTPase activity than the wild-type protein (Fig. 4) . Two independent equilibrium dialysis assays performed on Era and Era-1 indicate that the proteins bind GTP and GDP similarly (data not shown). era-1 is not an activating mutation. GTPases are believed to be molecular switches, with the GTP-bound form thought of as being on and the GDP bound form thought of as being off (4). For example, oncogenic mutations in ras have been shown to be in the on GTP bound form longer than normal, suggesting that the on form of the protein causes the activated state. Figure 2B shows an alignment of the G1 domains of Era and human Ras. It was hypothesized that if era-1, like many ras mutations, has its effect as an activating mutation, then overexpression of era-1 in trans would not correct the defects of rnc-15 and era-1 mutations and instead would worsen the phenotype. To the contrary, if the cell senses the GTPase activity of Era or a phosphorylated form of Era, then overexpressing era-1 may be able to reverse suppression of dnaG2903 by era-1 and rnc-15 and/or complement the slow growth of era-1 and rnc-15. A mutation resulting in the P17R substitution was cloned into plasmid pACS3 by replacing a ClaI-BamHI fragment of pACS3 with the ClaI-BamHI fragment from pBP74 (see Materials and Methods). The resulting plasmid, pACS74, was transformed into four strains: BSP750 (era-1), BSP754 (era-1 dnaG2903), BSP751 (rnc-15), and BSP755 (rnc-15 dnaG2903). The strains containing the plasmid were then tested for the ability to grow at different temperatures (Fig. 5) . In BSP754 and BSP755, increased copies of era-1 did not enhance suppression but in fact reversed the suppression caused by the chromosomal era-1 or rnc-15 mutation. In addition, slow growth was complemented by multiple copies of era-1 in all four strains. These results suggest that era-1 does not function as an activating mutation.
Phenotypic analysis of the era-1 mutation. To determine the extent of suppression of dnaG2903 by era-1, cells and nucleoids were visualized by fluo-phase microscopy. Strain KY2903 (dnaG2903), which is inviable at 42°C, forms long filaments with centrally located nucleoids at the nonpermissive temperature (Fig. 6A) . Analysis of congenic strain BSP754 (dnaG2903 era-1) demonstrates that era-1, in addition to suppressing lethality at 42°C, corrects the filamentation and chromosome partitioning defects associated with the dnaG2903 mutation (Fig. 6B) .
To determine if era-1 has an altered morphological phenotype in a wild-type background, RABA17 and BSP750 (era-1) were grown in LB broth at 25°C, and their phenotypes were visualized by fluo-phase microscopy. Wild-type strain RABA17 consisted of cells containing either one or two nucleoids (Fig.  7A) . The era-1 mutant, although its doubling time is 2.8 times longer than that of RABA17, formed slightly longer cells, with most containing two nucleoids; however, 10% contained four segregated nucleoids (Fig. 7B) . Based on previous studies of the E. coli cell cycle, wild-type cells normally should not contain more than two segregated nucleoids (9) . These results suggest that era-1 cells are defective in the cell cycle, possibly at cell division.
DISCUSSION
The data presented in this report demonstrate that mutations affecting the essential GTPase Era can suppress the temperature sensitivity of two dnaG alleles, dnaG2903 and parB. Three different mutations, one (era-1) that affects the GTPase activity of Era and two (rnc-15 and rnc-40) that reduce the level of wild-type Era, are able to suppress the two dnaG alleles. The era-1 allele is the first single point mutation within the era gene isolated on the chromosome with which the function of era can be analyzed. Two previously described conditional-lethal mutations affecting era, rnc-40 and era(Ts), affect the other two genes in the operon (16, 30) , which may complicate interpretations of studies based on these mutants (26) .
The rnc-15 and rnc-40 mutations are both insertions within the leader region of the rnc operon that suppress dnaG2903 and parB by exerting a polar effect on the era gene. The polar effect of these insertions clearly demonstrates that lowered levels of wild-type Era can suppress both dnaG alleles. Insertion of the rnc-15 IS1 element does not disrupt the RNA stem-loop that is the site of RNase III autoregulation, while the ⌬Tn10 insertion of rnc-40 does disrupt the hairpin and autoregulation (31) . The fact that rnc-15 cannot be transformed by plasmid pACS21, containing only the wild-type rnc gene, while rnc-40 can suggests that the excess of RNase III made from pACS21 in the rnc-15 mutant strain further reduces the expression of chromosomal era to such a low level that the cell cannot survive.
The era-1 mutation causes the substitution P17R at a position in the GTP-binding domain of considerable interest in GTPases (Fig. 2B) . Pro-17 of Era corresponds to Gly-12 in Ras; Gly-12 has been found to be mutated in several types of human cancers (24) . Interestingly, proline is the only amino (28) . Analysis of the GTPase activity of the Era-1 protein showed that Era-1 has a four-to fivefold decrease in GTPase activity. Era-1 was able to bind GTP and GDP similarly to wild-type Era, indicating that the protein was still folded properly. Because we did not measure rates of GTP and GDP binding between the mutant and wild type, it is unclear if this defect in the GTPase activity is due to reduced cleavage of the gamma phosphate or to a reduced ability of the protein to cycle between its GTP-and GDP-bound forms. Analysis of substitutions of Gly-12 in Ras has demonstrated that mutants at this position (including G12R) are not defective in GTP or GDP binding and that it is the intrinsic GTPase activity of the protein that is inhibited (11) . Structural analysis of Ras position 12 mutants led to the hypothesis that cleavage of the gamma phosphate of GTP was inhibited by steric hindrance caused by the bulky side chains of amino acids other than glycine (and presumably proline) at position 12 (21) . Because GTP binding domains are well conserved, it is hypothesized that the defect in GTPase activity of Era-1 is caused by a similar mechanism. A more thorough structural and biochemical characterization of the Era protein would be required to determine if its defect is analogous to defects associated with ras mutations.
Our genetic results suggest that the era-1 mutation does not generate an activated or on form of the protein as has been found for Ras. Instead, we believe that the relevant function of Era decreased by era-1 is either its hydrolytic activity or its phosphorylation state. First, reduced expression of Era (rnc-15 and rnc-40) and reduced GTPase activity of Era (era-1) are equally able to suppress dnaG2903 and parB. If era-1 is an activating mutation, then reduced expression of wild-type era should not behave the same as era-1. Second, era-1 is recessive, at least when era ϩ is present in multicopy. Lastly, overexpression of era-1 in trans reverses the suppression of dnaG2903 by era-1 on the chromosome and also complements the slow growth of era-1. GTP hydrolysis has been found to be important to the function of other GTPases such as Sec4 and Ran (18, 33) . However, it remains possible that the Era ⅐ GTP form of the protein plays some other role that is not affected by the era-1 mutation.
Phenotypic analysis of an era-1 mutant strain by fluo-phase microscopy showed that era-1 yields cells with four nucleoids at 25°C, indicative of a defect in the cell cycle. One possible FIG. 6 . Fluo-phase contast microscopy of KY2903 (dnaG2903) (A) and BSP754 (dnaG2903 era-1) (B) at 42°C. Cells were incubated at 42°C for 2.5 h and then prepared for microscopy as described in the Materials and Methods. Magnification, ϫ2,000. explanation is that era-1 cells are defective in a step in the cell cycle after segregation of the nucleoids and before or during cell division. Septa are usually not visible in these four-nucleoid cells, suggesting that the defect due to era-1 blocks cells between nucleoid segregation and the initiation of cell division.
How do mutations affecting era suppress dnaG2903 and parB? First, era mutations could result in the overexpression of the primase protein. Such a mechanism of suppression for dnaG2903 and parB has been described elsewhere (6, 17) . Second, the suppressors could cause a general slowdown of cell growth. However, this possibility is not favored since dnaG2903 and parB are not suppressed by growth on minimal media supplemented with glucose or glycerol. Third, era could play a role in DNA replication. Lastly, the mutations affecting era could cause a block or delay in cell cycle progression sometime before cell division, providing time for the defects associated with the two dnaG mutants to be corrected. This possibility is supported by the fact that era-1 forms four-nucleoid cells at 25°C. Also, the era-1 mutation can suppress other temperature-sensitive mutations affecting DNA replication and nucleoid segregation but not cell division (unpublished observation). Experiments are under way to address these possible suppression mechanisms.
The role of GTPases in the eukaryotic cell cycle is well established. The demonstration of a GTPase activity in the essential cell division protein FtsZ suggested that GTPases also play an important role in the prokaryotic cell cycle. This work suggests that the essential small-molecular-weight GTPase Era also plays an essential role in the cell cycle, possibly in the initiation of cell division.
